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ABSTRACT

In the batch study, the adsorption performance of calcium hydroxide-treated fly ash (CFA)
in the fluoride removal from aqueous solution was investigated. The effects of various
adsorption controlling parameters such as contact time, dosage, solution pH, temperature,
and agitation speed on fluoride removal was analyzed. Eighty-nine percent of fluoride was
removed by CFA at solution temperature of 50˚C. The kinetic studies and isotherm studies
were also performed to understand the sorption ability of CFA. The monolayer adsorption
capacity from the Langmuir adsorption equation was found as 10.86mg/g. Kinetic measure-
ments suggested the involvement of pseudo-second-order kinetics in adsorption. It also
suggested that particle diffusion process is not only a rate controlling step process. Overall,
the present study showed that the adsorbent is environmental friendly, efficient, and a
low-cost adsorbent which is useful for the removal of fluoride from aqueous solution.
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1. Introduction

With the increase in the industrial activities, includ-
ing pharmacy, fluorspar mining, semiconductor pro-
cess, aluminum electrolysis, electroplating, generating
electricity, and rubber and fertilizer production, the
excessive fluoride has been drained into water bodies
[1]. Water resource substitution is impossible; there-
fore, the removal of fluoride from aquatic environment
is necessary. Moderate fluoride (0.5–1.5mg/L) in
drinking water is an essential micronutrient for the cal-
cification of the dental enamel and bone formation [2].
Deposited fluoride contaminations are found in water
mostly due to natural processes (geochemical reactions
and volcanic emissions) and industrial activities (semi-

conductor, electroplating, steel, and fertilizer indus-
tries) [3]. Fluoride in water may be a double-edged
sword depending on its concentration and the amount
of that has been consumed [4]. The presence of fluo-
ride in drinking water is beneficial to the production
and maintenance of healthy bones and teeth, while
excessive intake of fluoride provokes skeletal fluorosis,
which is associated with serious bone abnormalities
[5]. Due to dust, industrial production of phosphate
fertilizers, and coal ash from the burning of coal and
volcanic activity, fluorides are widely distributed in
the atmosphere [6]. It must be noted that the problem
of excess fluoride in drinking water is of recent origin
in most of the countries. Fluoride is known to cause
dental fluorosis, a defect of the tooth enamel caused by
fluoride’s interference with developing teeth [6,7].
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